Purpose. Dysphagia (difficulties in eating, drinking or swallowing) is associated with serious health complications and psychosocial sequelae. This review aims to summarise the state of the evidence regarding dysphagia in people with intellectual disabilities (excluding prevalence), identify gaps in the evidence base and highlight future research priorities.
Introduction
Dysphagia (difficulties in eating, drinking and swallowing) is associated with many health complications. Aspiration pneumonia is considered by many to be the main complication of dysphagia and is of significant concern due to its link with subsequent morbidity and mortality in people with intellectual disabilities [1, 2, 3, 4] . Other health complications include choking and airway blockage [5, 6, 7] and compromised nutritional status and dehydration [8, 9, 10, 11, 12] . In addition, urinary tract infections, headaches, constipation, oesophagitis and reduced ability to combat infections have all been associated with dysphagia [13, 14, 15] .
In addition to health complications, the psychosocial impacts of dysphagia include loss of opportunity for communication during meals, increased stigma when eating in community settings and loss of dignity associated with being supported to eat and drink [16, 17] .
Further, reduced choice may occur alongside a managed eating and drinking regime, with an associated loss of enjoyment of meals and drinks due to dietary modification (e.g. thickening drinks, mashed food and food exclusions) reducing individual quality of life and wellbeing.
Tension often exists between quality of life concerns and the need for safer eating and drinking strategies [e.g. 16, 17, 18, 19, 20, 21] .
Intellectual disability is a risk factor for dysphagia, with increased likelihood of dysphagia occurring with increasing severity of cognitive impairment [22, 23] . The association between dysphagia, its complications, and mortality appears pronounced in people with intellectual disabilities. Respiratory disease, particularly bronchopneumonia, is a leading cause of death in people with intellectual disabilities, in particular in those with profound intellectual and multiple disabilities, accounting for significantly more deaths than in the local general population [1, 24] . Preventable lung inflammation caused by solids or liquids, and foreign bodies has also been associated with mortality in people with intellectual disabilities [25] .
The importance of dysphagia in relation to the well-being of people with intellectual disabilities led the United Kingdom National Patient Safety Agency (NPSA) to identify swallowing difficulties as one of five priority areas in relation to safety risks for people with intellectual disabilities using healthcare services [26] and there has been a call for research investigating mealtime safety incidents involving people with intellectual and developmental disabilities [27] .
In addition, the issue of dysphagia in people with intellectual disabilities may be complicated by medical co-morbidities, psychiatric, communicative, cognitive and behavioural issues.
For example, there is a link between the side-effects of neuroleptic medications and dysphagia [28] and people with intellectual disabilities are more likely than others to be prescribed these [e.g. anti-psychotic medication, 29]. Further, specific syndromes associated with intellectual disabilities can result in both anatomical and neurological precursors for dysphagia, including Down Syndrome [30, 31] , Rubinstein Taybi Syndrome [32] , and Rett Syndrome [33, 34] . Behavioural factors which may be an issue for people with intellectual disabilities such as pica, cramming food and eating and drinking quickly may also exacerbate dysphagia symptoms [6, 35] . Intellectual disability may also impact on the ability to learn compensatory strategies and retain skills [36] . Finally, some people with intellectual disabilities may be unable to communicate their dysphagia related experiences [cf. 37].
While these issues indicate the importance of considering dysphagia specifically in relation to people who have intellectual disabilities, systematic reviews concerning dysphagia research have not substantively reported on research investigating dysphagia in people with intellectual disabilities [38] . In this review, we summarise existing research evidence regarding dysphagia which clearly relates to people with intellectual disabilities, to identify the state of the evidence, identify gaps in the evidence base and highlight future research priorities. The review aims to identify comprehensive themes in the research evidence base relating to the nature of dysphagia and the management of dysphagia in people with intellectual disabilities. This issue of the prevalence of dysphagia in people with intellectual disabilities is covered in a separate review [39] .
Method
A narrative review was performed as these are suited to comprehensive topics [40] but elements of the systematic review process (with the exception of the assessment of study quality) were used to strengthen the process as suggested by Collins and Fauser (2005) [39]. 
Identifying relevant studies

Study selection
Inclusion Criteria
Studies were required to meet all the following criteria: cerebral palsy where at least 50% of the sample are explicitly noted to have intellectual disabilities, or mixed samples where results are disaggregated for people with intellectual disabilities (for % of sample relating to intellectual disabilities in each study see Table 1 ).
In addition, studies had to meet one of the following criteria:
 Study regarding the epidemiology of dysphagia  Study regarding health risks or quality of life issues associated with dysphagia Initially, titles and abstracts were used to exclude studies obviously not within the scope of the review (1 st author). Those retained for further screening were those for which relevance could not be assessed without accessing full text, or those that were potentially within scope.
These studies were screened by two authors (1 st and last author) and discussed until consensus was reached on whether they met the inclusion criteria. All relevant studies were included in the review regardless of methodological quality, with studies being categorised by research design in order to illustrate the overall number of studies identified in relation to established hierarchies of evidence [42] .
Data extraction and synthesis
Data were extracted from the full text of included studies by the first author. Textual summaries were produced for each study in relation to: bibliographic details; the country within which the study took place; details of the focus of the study; sample size and characteristics; study design and data sources; measures employed; main results; and issues raised in the discussion. No exclusion criteria were applied with the aim of the textual summary being to produce a comprehensive summary of the paper. This information was then tabulated in an Excel database. An iterative approach was taken in which a list of themes was identified via reading and re-reading the study summaries in Excel and these themes were allocated to overarching themes [43] . The themes and overarching themes identified were entered into the Excel database for each study. These were then checked by the last author and discussed until consensus was reached.
Results were collated, summarised and reported via a tabulation of key data, descriptive numerical summary of included studies (e.g. number with particular research designs) and a descriptive narrative summary of the identified themes. It was generally not possible to compare results between studies directly due to variation in the methods used.
Results
The process of identifying studies for inclusion is summarised in Figure 1 . Electronic database searches identified 799 references, with 561 remaining after removal of 238
duplicates. Following the first screening, 441 references were excluded and 120 remained for further screening. After examination of full text and the addition of studies cited within these, 35 studies met the criteria for inclusion. These are summarised in Table 1 .
The following themes were identified: characteristics of dysphagia; health conditions associated with dysphagia (respiratory infections, choking/asphyxiation, nutritional status); mortality; health service use; practice and knowledge in supporting people with intellectual disabilities and dysphagia; intervention effectiveness; and quality of life. Information relating to these themes, and the geographical spread and design of the studies, is described below. Information relating to dysphagia prevalence was considered in a separate review.
Figure 1 Here
Geographical spread
All studies were undertaken in high income countries. In terms of geographical spread, the greatest number of studies were from the United Kingdom (UK), including 15 from England, and one each from the UK generally, and Scotland, and England and Wales combined. Ten studies were from the United States (US), two from Australia; and one each from France, Italy, Ireland, the Netherlands and Singapore. Table 1 Here
Study Design
The design of each study is summarised in Table 1 . Most studies were descriptive, based on review of medical or other records, interview or questionnaire based studies, observations of mealtimes, clinical assessments, or qualitative studies. There was one prospective 6-month observational cohort study on the association between oral microbial and respiratory status [44] . Only five intervention studies were identified. None of these were RCTs and only two considered outcomes for people with intellectual disabilities, one using a single-subject multiple treatment design [45] , and one prospective controlled non-randomised (quasiexperimental) trial [46] . Other intervention studies related to the outcomes of training for caregivers: one used a between-subjects experimental design with three training conditions and pre, post and 3-10 month follow-up [18] ; one used a pre-post-design with no comparison group [47] ; and one used repeated measures with a control group [48] . Other studies including information related to interventions were limited to audits, retrospective review of records and patient monitoring. 
Characteristics of dysphagia
Choking/asphyxiation
Choking has been found to be common in people with intellectual disabilities and dysphagia.
In a study of adults identified as having dysphagia by speech therapy services, incident reports were regularly kept for 58 of the 80 participants, 41 of whom (70.7%) had had a near fatal choking incident identified by a serious choking and/or coughing incident in the previous year [6] . For children with cerebral palsy those with dysphagia were more likely to choke with meals, with 2 or more episodes occurring in 3 months in 12/15 (80%) of those with dysphagia but in none of the children without dysphagia [53] . In a study of adults with dysphagia where risks were reported based on clinical, videofluoroscopic and case history information, 89/99 (89.9%) were classified as at high risk of asphyxia [23] .
Variables identified via logistic regression as predictive of asphyxiation risk as rated by SLTs included maladaptive eating strategies (cramming and speed of eating), and the physiological factor of premature loss of the bolus into the pharynx [6] . All people with these three factors as problems (speed, cramming and premature loss of the bolus) were classified as being at high risk of asphyxiation, and 84.6% (n = 11) had had a near-fatal choking incident.
Based on a survey of 674 carers of adults with intellectual disabilities, Down syndrome hazard for some individuals. However, it should be noted that this latter study is about choking generally, some of which may not be dysphagia related.
A thematic analysis of choking incident report narratives in England and Wales for intellectual disability or mental health settings, and for a local specialist intellectual disability residential setting, identified 6 subthemes relating to staff perceptions of factors influencing the risk of choking [61] : care pathway; time of day (40% of local incidents were at the evening meal); food types; medication (including antipsychotic side effects); behaviours (e.g.
cramming or rushing food); and familiarity of staff. There were 15 (3%) incidents where choking was associated with either difficulty swallowing medication or with delayed effects such as the longer lasting side-effects of antipsychotic medication, although no locally reported incidents mentioned medication side-effects [61] . Analysis of conversations with staff involved in recent choking incidents in the specialist setting emphasised service user behaviour and social and environmental aspects of mealtimes, such as unwelcome close proximity to others, increased agitation due to noise and proximity, and a perceived need for increased staffing and staff familiar with residents at evening meals [62] .
Nutritional status
In a study of 318 patients at a large hospital for people with intellectual disabilities and 99 living in the community, over 60% of children and adults with intellectual and neurological handicaps (usually cerebral palsy) were underweight (body mass index (BMI) 20 or less) as a result of swallowing difficulties [10] . In a study of adults with dysphagia where risks were reported based on clinical, videofluoroscopic and case history information, 67/99 (67.7%)
were classified as at high risk of dehydration, and 57/99 (57.6%) at high risk of poor nutritional status [23] . Finally, a study of adults with mealtime support needs based on questions about GP and hospital visits found that there were nutritional concerns 
Health service use
One study looked at health service use for adults with intellectual disabilities with any EDS problem over two years [58] . Each year, the majority (85-95%) visited their GP at least once, while around 20% attended hospital for any emergency reason in year one. Around one in five GP and emergency hospital visits were for EDS problems. For those who saw the GP for an EDS-related problem, the primary cause was respiratory infections in both year 1 (47/58 (81.0%)) and year 2 (30/38 (78.9%)). Respiratory infections were also the most common single reason for EDS-related emergency hospitalizations in year 2 (9/21 (43%)) of which 4 were specifically for aspiration pneumonia.
Practice and knowledge in supporting people with intellectual disabilities and dysphagia
There is scant research available on current practice in relation to supporting people with intellectual disabilities and dysphagia. At the time an audit of adults with profound intellectual disabilities was undertaken in one area of England, there was no funding for a dysphagia service for adults with intellectual disabilities, and this was acknowledged as a service deficiency [63] . Audit results provided evidence for the need for such a service, which was subsequently provided. A study looking at choking incident reports relating to intellectual disability or mental health settings found that some reports indicated unmet need where SLT input was not available [61] . One study looked at the availability of speechlanguage services for adults with intellectual disabilities in South-Eastern Ontario [64] .
Swallowing assessments (videofluoroscopic and bedside) were available for all adults with an intellectual disability at designated local hospitals and through Community Care Access Centres, respectively. However, direct treatment, staff training, and follow up services were limited. Once a client had met their therapeutic goals and the services of the speech and language pathologist (SL-P) were removed, implementation of the daily functional program was often discontinued. Finally, a study on current practice when recommending tastes for people with intellectual disabilities who are non-orally fed found that 43/55 (78.2%) SLTs or dieticians working primarily with people with intellectual disabilities had recommended tastes to those who are enterally fed [65] .
A recent case-note audit of acute general and mental health service inpatients found that overall, less than 20% of 176 people with intellectual disabilities received a swallowing assessment, with the figure being 31/109 (28.4%) for general services, and 3/67 (4.5%) for mental health services [66] . Finally, in a study of clinical and radiographic features of dysphagia in adults, mostly with profound intellectual disabilities, modified barium fluoroscopic swallow studies could be effectively completed even for adults with the most severe handicaps with proper positioning equipment for non-ambulatory individuals and patient, interested radiologists being essential
There is a small amount of information indicating that aspects of caregiver support can have an impact for people with intellectual disabilities and dysphagia. In a survey of speechlanguage pathology services in South Eastern Ontario, it became clear that staffing changes and turnover rates had a negative impact on the consistent implementation and use of communication and feeding/swallowing strategies [64] . In a study on the efficacy of a feeding skill and mealtime behaviour intervention, a decrease of 7% in feeding skills was recorded across all participants when school staff delivered the intervention, suggesting a need for advanced training and support for school staff members working with children and youth with feeding problems [45] . A study of choking incident reports from intellectual disability or mental health care settings suggested a potential for heightened risk associated with unfamiliar staff (e.g. agency workers being unaware of need to use thickener), and some reports indicated that inappropriate food textures may have been given [61] .
Indeed, some studies suggest that some caregivers may lack knowledge regarding dysphagia.
In a study on dysphagia training for support workers, the control group had a combination of high confidence scores and low knowledge scores, potentially putting clients at risk of choking, chest infections and aspiration pneumonia due to not recognising or underestimating problems and therefore mismanaging them [48] . In one study, carers demonstrated knowledge of the risks of aspiration and asphyxiation, but one-third demonstrated a lack of awareness of all of the relevant risks of non-compliance, in particular tending to overlook the risk of poor nutritional status, injury during mealtimes and dehydration [67] . In a study on dysphagia training in a specialist education setting, before training some staff were: unsure about how to mix thickeners and modify textures correctly; considered giving occasional snack foods such as cheesy corn puffs would not cause risk; perceived coughing to be a protective mechanism that would prevent aspiration; and lacked understanding of the relationship of positioning to the safety of eating and drinking [47] . In a study of day centre staff, 21/27 (77.8%) were aware that their client had eating and drinking recommendations and 18/27 (66.7%) had had any training in eating and drinking [68] . Finally, some family caregivers appear to be more resistant to using dysphagia guidelines and, on occasion, gave authors the impression that they did not like being "told" how to feed their own family members [50]. Some parents gave indirect evidence that dysphagia guidelines had not altered their method of giving meals and drinks [16] .
For caregivers, dysphagia can be a source of anxiety. In a study of the concerns of staff carers of people with Down syndrome and advanced dementia, one of three themes identified was the fear of feeding someone with swallowing difficulties and the anxiety it generated
[69]. Being involved in a choking incident can be emotionally stressful for staff, with incidents described using words such as "scariest" and "most frightening" [62] .
Intervention effectiveness
A small number of studies consider interventions relevant to people with intellectual disabilities and dysphagia. Four studies (none of which were experimental intervention studies) presented information relating to enteral feeding. In a study on pneumonia before and after enteral tube feeding, there was a significant 45% decrease in pneumonia in the year following tube insertion [70] . In a Scottish study, 40 patients with PEG tubes were monitored for a median of 102 weeks (range 16-288 weeks) and median weight rose from 29
to 38 kg (+31%), and median percentage body fat from 11% to 20% (+82%) [10] . An
English audit of PEG placements found that the procedure was generally safe and resulted in modest weight gain [71] . For 36 people where information was available, after a median follow-up of 21.5 months, mean overall weight gain was 2.3 kg but 7 (17%) patients lost weight. Overall, 31 (74%) experienced at least one complication and 30 day mortality was
zero. An audit on health and social outcomes of PEG feeding for 40 people with intellectual and physical disabilities in Australia found weight increases in 17 out of 26 who had been underweight, and 11 people were able to return to community activities after PEG feeding as they were less ill but two thirds were unable to return to pre-PEG community activities [72] .
The authors of this audit suggest that people with intellectual and physical disabilities may live for many years with PEG feeding but that quality of life gains were limited and all experienced complications.
Only three studies considered other interventions in relation to outcomes for people with intellectual disabilities. A prospective longitudinal controlled and nonrandomised (quasi-experimental) trial using an occlusal orthotic appliance for the mandibular arch in adults with Down syndrome to increase inter-arch contacts found that increasing the number of posterior functional units (PFUs) led to a decrease in bolus particle size, to fewer masticatory cycles needed to produce a bolus ready for swallowing and to a decrease in the occurrence of food refusal, while mean chewing frequency did not vary [46] . A fluid programme aimed at providing 2.5 litres of fluid daily for patients with nutrition/dysphagia disorders led to an immediate fall in acute hospital admissions with hypematraemic dehydration [10] . Finally, an intervention in an educational setting found that a combined dysphagia treatment and behaviour management program was more effective than either program used alone for target feeding skills in children with intellectual disabilities [45] .
Three studies have found positive results following caregiver training related to dysphagia. A study based on 6 dysphagia training sessions over a 6 week period for staff in an education setting for children with profound and multiple intellectual disabilities found improvements in knowledge post-training [47] . One-day dysphagia training for support workers of adults with intellectual disabilities led to gains in knowledge and confidence (e.g. 13 of 25 participants' scores went from 1 'not confident' to 4 'very confident' in achieving recommended drink consistency) and this gain was maintained a month after having attended the training [48] . In a study on training support staff who had no prior experience of modifying fluid consistencies, the group trained using Thickness Indicator Model (TIM) tubes alongside typical training and written guidance were more accurate at modifying fluids at 3-10-month follow-up than those receiving written guidance alone or typical training with written guidance, being 41.8% more accurate than they were prior to training [18] . Whilst further research in clinical settings is required to confirm the effectiveness of training and TIM tubes, they may also enable caregivers to more accurately cascade the information about individual management strategies for people requiring modification of liquids which may also help caregivers to more consistently modify fluids accurately over time. This is particularly important in situations where people are reliant on multiple caregivers and where frequent staff changes occur. However, at the present time these tubes do not appear to be available for purchase. Moreover, these training studies did not assess compliance with recommendations [cf. 16, 68] or the application of practical skills when supporting people with intellectual disabilities and dysphagia.
Quality of life
The issue of the quality of life of people with intellectual disabilities and dysphagia, or how people experience aspects of dysphagia such as choking episodes, has received little attention. One study looking at current practice when recommending tastes for people with intellectual disabilities who are non-orally fed found that clinical decision-making with regards to offering tastes centred on balancing the wellbeing and wishes of the person with intellectual disabilities and their carers, with the risks of an oral taste programme [65] .
However, there is no empirical research to confirm the clinical experience derived belief that introducing tastes is potentially beneficial to emotional well-being and inclusion in the sharing of life through meals and drinks [65] .
In an observational study of adherence to eating and drinking guidelines, anecdotal evidence suggested that some of the more cognitively able people often objected to being watched or prompted or to having the consistency of their food altered [50] . In a subsequent study on barriers to caregiver compliance with eating and drinking recommendations, a common issue was the 'conflict between foods/consistencies safe for the person to eat and drink and the diet that the person actually wants' [16] . Two caregivers reported that their clients did not like the taste of thickened drinks, and five mentioned that dysphagic people were acutely aware of the difference between their modified food and the food available to other people. One person described, with distaste, his food as 'like baby food' because of its uniform smooth consistency. There was a need to balance quality of life and risk as evidenced in the following quote:
"Denying Paula things she wants is difficult. She told her staff when she was out once that she could have a burger … she ate it … ended up in hospital … (and) nearly choked" [p157,
16].
Discussion
This review identified a relatively large number of studies relating to dysphagia and people with intellectual disabilities covering a broad range of issues. This discussion synthesises the evidence (including gaps) and the implications of the body of evidence are outlined.
For people with intellectual disabilities and dysphagia, difficulties are often evident at multiple stages of the swallowing process. One alarming finding is that a high proportion of those people with intellectual disabilities who aspirate do so silently [23 . These sources of information remain to be reviewed. In addition, whilst studies were identified from a range of countries, the review is restricted to English language publications.
Finally, all data was extracted by one reviewer and extraction of data by two reviewers independently would have reduced the possibility of errors.
Conclusion
Dysphagia is common in people with intellectual disabilities and may be under-recognised. 
